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BACKGROUND OF THE INVENTION 

The present invention relates to a game apparatus , a game 
image preparation method and an information storage medium 
for games whose story branches as the game advances. 

A game in which a character manipulated by a player 
(hereinafter referred to as "player character" ) moves around 
in the game space, which is a virtual three-dimensional space, 
and clears a number of events that occur in the meantime is 
conventionally known. This kind of game is generally called 
an "action game," and there is a predetermined course, which 
the player character follows, and various events occur while 
the player character is tracing the provided course . Moreover , 
various ideas are often implemented so that when the player 
plays this game repeatedly the player can enjoy the game each 
time by introducing branches to this course and making the 
content of the game more complicated. For this purpose, each 
branched course is provided with three-dimensional objects 
with the greatest possible variations. 

Moreover, recently, with increasingly faster processors , 
etc. , techniques of expressing the game space using polygon 
graphics are generally used. In this case, each 
three-dimensional object in the game space is configured by 
polygons and these polygons are accompanied by textures, etc. 
as the occasion demands. While the player character is 
following a predetermined course , the viewpoint corresponding 
to the player also moves simultaneously. Perspective 
projection conversion is performed based on this viewpoint 
at a constant time interval (for example, 1/60 -second interval) , 



creating a two-dimensional image to be displayed on the display- 
screen . 

While it is possible to obtain a more realistic 
two-dimensional image by creating a game image using the 
technique of polygon graphics, making complicated figures 
appear more natural using polygons requires many polygons and 
textures for each three-dimensional object, thus producing 
a problem of requiring enormous effort to create data for 
background scene of the player character. Especially, when 
there are branches in the story of the game, it is necessary 
to provide a game space that varies from one course to another 
at the branch destination, which makes it necessary to create 
data for background that varies from one course to another 
and creating the data for background scene requires further 
effort . 

SUMMARY OF THE INVENTION 

The present invention has been achieved by taking .into 
account the points described above and it is an object of the 
present invention to provide a game apparatus, game image 
preparation method and information storage medium capable of 
reducing effort required to create data for background - 

In order to solve the above described problem, the game 
apparatus and game image preparation method of the present 
invention sets a plurality of viewpoints by viewpoint setting 
unit at the time of moving the character corresponding to the 
player along a predetermined course set in the 
three-dimensional game space and selectively prepares 
two-dimensional images corresponding to their plurality of 
viewpoints by image preparing unit. Even if the course of 
the player character is the same, changing the viewpoint can 
change backgrounds included in the field of view corresponding 
to their respective viewpoints a great deal , making it possible 



to make the player character appear moving in different courses . 
This makes it possible to reduce the number of game spaces 
corresponding to the data for background to be created and 
reduce effort necessary to create the data for background. 

Furthermore , it is desirable to store image data necessary 
to prepare two-dimensional images corresponding to the above 
described plurality of viewpoints in image data storing unit 
and make the image preparing unit prepare two-dimensional 
images based on this stored image data. Even if 
two-dimensional images of two or more types with different 
contents are created, the image data storing unit can store 
image data corresponding to the same game space, making it 
possible to reduce the capacity of the image data storing unit . 
In the case where image data recorded in CD-ROM, etc. is read 
and stored in the image data storing unit, the number of times 
the data is stored can be reduced, which makes it possible 
to shorten a game interruption time necessary to load enormous 
image data. 

Furthermore , it is desirable to change scenes by switching 
the above described viewpoints and discretely changing the 
contents of two-dimensional images prepared by the image 
preparing unit . Because the scenes can be changed by switching 
viewpoints, there is no need to read various kinds of data 
making up each three-dimensional object included in a 
three-dimensional game space and makes it possible to shorten 
the time necessary to change scenes. 

Especially, in the case when the story branches are 
generated when the character is moved , it is desirable to switch 
viewpoints according to the story branch. Normally, when a 
game story branches, it is necessary to prepare a background, 
etc. with a wide variety corresponding to the story at each 
destination on branch, and therefore switching viewpoints 



according to this branch timing saves the time required to 
prepare a game space for each branched story. 

Furthermore, it is desirable to differentiate 
three-dimensional objects included in the field of view 
corresponding to a plurality of viewpoints . Changing a 
background for the player character a great deal by only 
switching viewpoints requires also the content of the 
three-dimensional objects placed there to be changed. On the 
contrary, differentiating three-dimensional objects included 
in the background corresponding to their respective viewpoints 
makes it possible to prepare two-dimensional images with 
completely different backgrounds even in the same 
three-dimensional game space. 

Moreover, when the character is moved, it is desirable 
to generate different events according to a plurality of 
viewpoints by game directing unit - Changing viewpoints makes 
it possible to change a background of the player character 
and furthermore changing events generated for every viewpoint 
makes it possible to implement story contents that totally 
vary from one viewpoint to another. 

Furthermore, it is desirable for each event generated 
by the above described game directing unit to change the level 
of difficulty for every different viewpoint . Providing 
stories with the level of difficulty varying from one viewpoint 
to another makes it easier to give variations to the game 
content . 

Furthermore, the information storage medium of the 
present invention not only moves a player character in a 
predetermined course set in a three-dimensional space but also 
includes a program to set a plurality of viewpoints in the 
field of view in which the character is included and a program 
to prepare two-dimensional images corresponding to a plurality 
of viewpoints. By executing these programs stored in the 



information storage medium, it is possible to drastically 
change backgrounds included in the field of view corresponding 
to each viewpoint even if the player character traces the same 
course and make the player character appear moving in other 
courses, which makes it possible to reduce the number of game 
spaces for which data for background is to be created and reduce 
effort required to create the data for background. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a block diagram showing a configuration of a 
game apparatus according to an embodiment ; 

FIG. 2 is a diagram showing how the game apparatus of 
this embodiment is connected to peripheral devices; 

FIG. 3 is a flow chart showing an operation procedure 
of the game apparatus of this embodiment; 

FIG. 4 is a transition diagram of story development 
executed by the game apparatus of this embodiment ; 

FIG. 5 is a schematic diagram of a game space implemented 
by switching viewpoints of two stories al and a2 shown in FIG. 
4; 

FIG. 6 is a diagram showing a specific example of a 
two-dimensional image of the game space shown in FIG. 5 viewed 
from a predetermined viewpoint; 

FIG. 7 is a diagram showing a specific example of a 
two-dimensional image of the game space shown in FIG. 5 viewed 
from another viewpoint ; 

FIG. 8 is a schematic diagram of a game space implemented 
by switching viewpoints of two stories bl and b2 shown in FIG. 
4; 

FIG. 9 is a diagram showing a specific example of a 
two-dimensional image of the game space shown in FIG. 8 viewed 
from a predetermined viewpoint; 



FIG. 10 is a diagram showing a specific example of a 
two-dimensional image of the game space shown in FIG. 8 viewed 
from another viewpoint; 

FIG. 11 is a schematic diagram of a game space implemented 
by switching viewpoints of two stories cl and c2 shown in FIG. 
4; 

FIG. 12 is a diagreon showing a specific example of a 
two-dimensional image of the game space shown in FIG. 11 viewed 
from a predetermined viewpoint ; and 

FIG. 13 is a diagram showing a specific example of a 
two-dimensional image of the game space shown in FIG. 11 viewed 
from another viewpoint . 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 

With reference now to the attached drawings , an embodiment 
of the present invention will be explained in detail below. 

FIG. 1 is a block diagram showing a configuration of the 
game apparatus according to this embodiment. FIG. 2 
illustrates how the game apparatus of this embodiment is 
connected to peripheral devices . This embodiment will 
explain a game apparatus for home use as an example. 

As shown in FIG. 1 and FIG. 2, the game apparatus of this 
embodiment is configured by a game apparatus 100 that performs 
predetermined game operations by executing a game program 
stored in a CD-ROM as an information storage medium and outputs 
image signals of game images and voice signals such as various 
effect sounds , a TV monitor apparatus 200 connected to this 
game apparatus 100 and a controller 300 that the player operates 
at hand. 

The TV monitor apparatus 200 is equipped with a display 
section 210 that displays a game image on a display screen 
based on an image signal input from the game apparatus 100 
and a speaker 220 that converts a voice signal input from the 



game apparatus 100 to voice and emits it into the air. The 
display section 210 is configured, for example, by a CRT 
(cathode ray tube), LCD (liquid crystal display) or LCD 
projector, etc. The controller 300 is provided with a cross 
key 310 that can arbitrarily point 8 directions and a plurality 
of button switches 320 that are selectively pressed as 
required. 

The game apparatus 100 is provided with a game operation 
section 110, a video output section 180 , an audio output section 
182, an operation section 184 and a disk reading section 186. 
The game operation section 110 performs various game operations 
by executing a game program using, for example, a CPU, ROM 
and RAM. A detailed configuration of this game operation 
section 110 will be explained later. 

The video output section 180 is configured by including 
a VRAM and reads image data, which is generated by the game 
operation section 110 and stored in the VRAM in order of scanning, 
converts the image data to an NTSC signal and outputs a video 
signal to the display section 210 of the TV monitor apparatus 
200 . The audio output section 182 converts various voice data 
output from the game operation section 110 to an analog voice 
signal and outputs the analog voice signal to the speaker 220 
included in the TV monitor apparatus 200. 

The operation section 184 is for the player to input 
various commands to the game apparatus 100. Most operations 
are carried out using the controller 300, which is externally 
connected to the game apparatus 100, and therefore suppose, 
for example, a power switch and reset switch, etc. in this 
embodiment are included in the operation section 184. 

The disk reading section 186 is used to read various data 
stored in the CD-ROM 188 inserted. The CD-ROM 188 stores a 
game program including image data necessary to provide 
high-resolution graphic display and the disk reading section 



186 sends the game program read from the CD-ROM 188 to the 
game operation section 110. 

On the other hand, the game operation section 110 is 
configured by including a movement processing section 120, 
a game direction section 122, an image preparation section 
124, an image data storage section 126, a branch decision 
section 128 and viewpoint setting section 130. 

The movement processing section 120 performs processing 
of moving a player character appearing on the stage of the 
game in a predetermined course . For example , suppose an action 
game in which the player character moves in a predetermined 
course as the game story develops. 

The game direction section 122 directs the game by 
generating various events at specific points when the player 
character is moved in the predetermined course by the movement 
processing section 120. For example, the game direction 
section 122 lets an enemy character appear, attack the player 
character, causes damage to the player character according 
to the result or lets an item appear and adds up points when 
this item is gained by the player character, and so on. 
Furthermore, the game direction section 122 calculates 
locations and orientations, etc, of the player character and 
surrounding enemy characters and various three-dimensional 
objects such as items at a predetermined time interval. This 
calculation is performed, forexample, every 1/60 second, which 
is a display interval of 1 field of the general TV monitor 
apparatus 200 which performs interlace scanning . 

The image preparation section 124 reads detailed data 
(image data) of various three-dimensional objects whose 
location and orientation are calculated by the game direction 
section 122 from the image data storage section 126, performs 
perspective projection conversion based on the viewpoint 
corresponding to the player and generates a two-dimensional 



image as a pseudo three-dimensional image. Image data read 
from the image data storage section 126 includes polygon data 
making up various three-dimensional objects such as the player 
character, enemy characters or mountains and buildings as a 
background, and texture data pasted to these polygons. 
Moreover, not all objects included in the background need to 
be three-dimensional objects made up of polygons and a far-off 
landscape and sky, etc. can also be expressed with 
two-dimensional image data. 

The branch decision section 128 decides whether the story 
is branched or not when the movement processing section 120 
moves the player character in a predetermined course . If there 
is a branch, this information is sent to the game direction 
section 122. Upon receipt of this information, the game 
direction section 122 performs predetermined game direction 
according to the type of the branch. For example, the branch 
destination is automatically decided if the setting is made 
so that the branch destination is decided by the records so 
far (points gained or amount of damage) . Or if the setting 
is made so that the branch destination is decided by the player 
pressing the cross key 310 or operating button switches 320 
of the controller 300 at appropriate timing, it is decided 
whether this cross key 310, etc. is operated at predetermined 
timing or not and the branch destination is decided based on 
that result . 

The viewpoint setting section 130 changes the viewpoint 
setting according to a viewpoint switching command from the 
game direction section 122. This embodiment allows a 
plurality of viewpoints to be set in the same course and which 
of these viewpoints should be selected is decided according 
to the viewpoint switching command sent from the game direction 
section 122. A specific example of viewpoint setting will 
be described later. 



The above described movement processing section 120 
corresponds to the movement processing unit; the viewpoint 
setting section 130 corresponds to the viewpoint setting unit ; 
the image preparation section 124 corresponds to the image 
preparing unit ; and the game direction section 122 corresponds 
to the game directing unit. Moreover, the game direction 
section 122 corresponds to the viewpoint switching unit; the 
image data storage section 126 corresponds to the image data 
storing unit; and the branch decision section 128 corresponds 
to the branch deciding unit . 

The game apparatus of this embodiment has a configuration 
as described above and its operation will be explained below. 
FIG. 3 is a flow chart showing an operation procedure of the 
game apparatus of this embodiment . When the power switch or 
reset switch of the operation section 184 is pressed, the game 
operation section 110 starts a game operation, sends a command 
to the disk reading section 186 to read the image data 
corresponding to a first course and stores the read image data 
in the image data storage section 126 (step 100). Then, the 
subsequent processing is repeated until a game over ( step 101 ) . 
A game over condition varies from one game to another. For 
example, a game over takes place when the player fails to clear 
each stage within a predetermined time or the player character 
receives a predetermined amount of damage from enemy characters , 
etc . 

Then, the game direction section 122 decides whether or 
not to generate an event (step 102) . Since event generation 
positions are predetermined, it is possible to know the timing 
for generating an event by checking how far the movement 
processing section 120 moves the player character. In the 
case where it is not the timing for generating an event, a 
negative decision is made in step 102 and the game direction 
section 122 then calculates locations and orientations, etc. 



of the player character, surrounding enemy characters and 
various three-dimensional objects such as items. Then, the 
image preparation section 124 reads image data of various 
three-dimensional objects whose location, etc. is calculated 
by the game direction section 122 from the image data storage 
section 126 , performs perspective projection conversion based 
on the viewpoint corresponding to the player and generates 
a two-dimensional image necessary for display. This 
two-dimensional image data is sent to the video output section 
180 and a predetermined game image is displayed on the display 
screen of the TV monitor apparatus 200 (step 108) . After the 
display operation of this game image is completed, the process 
goes back to step 101 and a decision as to whether the game 
is over or not is repeated. 

Moreover, in case of timing for generating an event, an 
affirmative decision is made in step 102 described above, and 
then the game direction section 122 decides whether this event 
generated is a story branch or not (step 103) . For example, 
this embodiment assumes that the processing for branching the 
story is also included as one of events performed by the game 
direction section 122. In the case where the branch decision 
section 128 does not detect any branch in the story, the game 
direction section 122 makes a negative decision in step 103 
and performs game direction about the event generated other 
than a branch ( step 104 ) . The game direction section 122 makes 
enemy characters attack the player character while the player 
character is moving in some course or generates an item to 
recover the physical power value of the player character . Then , 
the process moves to step 108 where the game direction section 
122 calculates locations of various three-dimensional objects , 
etc . and displays a game image based on this calculation result . 

In the case where the event generated is branch processing 
of the story, an affirmative decision is made in step 103 above . 



Then, the game direction section 122 decides whether the 
viewpoint should be changed or not (step 105) . VThen a story 
branch is generated, this embodiment provides two cases; this 
branch processing is performed by simple viewpoint switching 
or this branch processing is performed by reading the image 
data corresponding to the course. Specific examples of these 
will be described later. In the case where the branch 
processing is performed by reading the image data, a negative 
decision is made in step 105, then the disk reading section 
186 reads the image data corresponding to the course of the 
branch destination from the CD-ROM 188 and stores the image 
data in the image data storage section 126 (step 106) . Then, 
the process moves to step 108 where the game direction section 
122 calculates locations, etc. of various three-dimensional 
objects and a game image based on this calculation result is 
displayed. 

On the other hand, in the case where the branch processing 
is performed by viewpoint switching, an affirmative decision 
is made in step 105 and the game direction section 122 sends 
a viewpoint switching command to the viewpoint setting section 
130 to switch the viewpoint (step 107). Then, the process 
moves to step 108 where the game direction section 122 
calculates locations, etc. of various three-dimensional 
objects and a game image based on this calculation result is 
displayed. 

FIG. 4 is a transition diagram of story development 
executed by the game apparatus of this embodiment and shows 
how the storY is branched. In FIG. 4, "S" denotes a game start 
positions; "G," a goal position; "Bl" and "B2," story branch 
points; and "B3 , " a confluence point of the story. The arrows 
connecting these positions each indicate a progress state of 
the story. Story progress is made by either switching the 
actual course or switching only the viewpoint while following 



the same course . In the case where the course is actually 
switched, it is necessary to switch the entire background scene 
including the course, and therefore it is necessary to read 
the image data including the data for background corresponding 
to the selected course from the CD-ROM 188. On the contrary, 
in the case where only the viewpoint is changed, the viewpoint 
is simply moved in the same course as that of the story progress 
so far or in the reverse course and the image data need not 
be read. In FIG. 4, al and a2 correspond to two stories 
implemented by changing the viewpoints in the same course. 
Likewise, bl and b2 correspond to two stories implemented by 
changing the viewpoints in the same course and cl and c2 
correspond to two stories implemented by changing the 
viewpoints in the same course. 

FIG. 5 shows an outline of the game space implementing 
the two stories al and a2 shown in FIG- 4 by changing the 
viewpoints. In the game space shown in FIG. 5, suppose the 
player character is coming from back to front. 
Three-dimensional objects of enemy characters, a trap and an 
item and a mountain as a background are placed on the left 
side of the player character moving on along the course. The 
mountain as the background can be configured by a 
three-dimensional object or a two-dimensional object; either 
case is possible. Furthermore, enemy characters and traps 
as three-dimensional objects and a sea or sky as a background 
are placed on the right side of the player character moving 
on along the course. 

When the game starts, a viewpoint first is set at a 
predetermined position just to the right of the player 
character viewed from the player character in the moving 
direction. Therefore, as shown in FIG. 6, the display screen 
shows the player character nearly at the center, the enemy 
characters and trap or item behind the player character and 



a two-dimensional image of a mountain as a background, and 
story al advances in this way. 

Suppose the story advances , reaches branch position Bl 
and branches to story a2 . Then, the viewpoint is changed to 
a predetermined position just to the left of the player 
character viewed from the player character in the moving 
direction. Therefore, as shown in FIG. 7, the display screen 
shows the player character nearly at the center, the enemy 
characters and traps behind the player character and a 
two-dimensional image of the sea and sky as a background, and 
story a2 advances in this way. 

FIG. 8 shows an outline of the game space implementing 
two stories bl and b2 shown in FIG. 4 by changing the viewpoint . 
In the game space shown in FIG. 8 , suppose the player character 
is moving from back to front. Three-dimensional objects of 
a girl and a monster that attacks the girl and a wilderness 
as a background are placed on the left side of the player 
character moving on along the course. Furthermore, cows as 
the three-dimensional objects and a pasture and a mountain 
as a background are placed on the right of the player character 
moving on along the course. 

When the story passes through the branch position Bl and 
moves in the bl direction, the viewpoint is set at a 
predetermined position just to the right of the player 
character viewed from the player character in the moving 
direction. Thus, as shown in FIG. 9, the display screen shows 
the player character nearly at the center, the girl and the 
monster attacking her behind the player character and a 
two-dimensional image of a wilderness as the background, and 
story bl advances. 

Then, suppose the story advances and arrives at branch 
position B2 and branches to story b2 . The viewpoint is changed 
to a predetermined location just to the left of the player 
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character viewed from the player character in the moving 
direction. Therefore, as shown in FIG. 10, the display screen 
shows the player character nearly at the center , the cows behind 
the player character and a two-dimensional image of the pasture 
and mountain as the background, and story b2 advances. 

FIG, 11 shows an outline of the game space implementing 
two stories cl and c2 shown in FIG. 4 by changing the viewpoint . 
In the game space shown in FIG. 11 , suppose the player character 
is coming from back to front. Enemy character flying in the 
air is placed up in the sky over the player character viewed 
from the player character in the moving direction. 
Furthermore, an enemy character is placed on the ground in 
front of the player character viewed from the player character . 

When the story passes branch position B2 and moves in 
the cl direction, the viewpoint is set at a position looking 
up the player character from the front bottom in the moving 
direction of the player character. Also in story cl, suppose 
an event occurs in which the player character is lifted by 
a friend character and flies in the air. Therefore, as shown 
in FIG. 12, the display screen displays a two-dimensional image 
showing the player character nearly at the center in the air 
and a plurality of floating enemy characters in front of the 
player character and story cl advances in this way. 

Also suppose the story advances, arrives at confluent 
position B3 and moves on to story c2. Then, the viewpoint 
is changed to a position looking down the player character 
from the top front in the moving direction of the player 
character. Therefore, as shown in FIG. 13, the display screen 
displays a two-dimensional image showing an enemy character 
at the center of the road in front of the player character 
in the moving direction and story c2 advances . 

As shown above , even in the case where the player character 
moves in the same course, the game apparatus of this embodiment 



can display two-dimensional images with different backgrounds 
by changing the viewpoint . In other words , the game apparatus 
of this embodiment can implement a plurality of stories having 
different scenes using the same background data by only 
changing the viewpoint, thus making it possible to reduce the 
amount of background data to be created and alleviate effort 
to create background data. 

Moreover, as explained using, for example, FIG. 8 to FIG. 
10 , the game apparatus of this embodiment can drastically 
change the background of the player character by 
differentiating three-dimensional objects included in the 
field of view corresponding to a plurality of viewpoints and 
further discretely switch the contents of two-dimensional 
images displayed when the viewpoint is changed. Especially, 
the image data need not be read every time the viewpoint is 
changed, making it possible to shorten the time necessary for 
the switching processing. 

Furthermore, as explained using, for example, FIG. 11 
to FIG. 13 , the game apparatus of this embodiment can implement 
stories of totally different contents by not only changing 
the viewpoint but also generating different events from one 
story to another. Especially, changing the level of 
difficulty of events generated in each story and making those 
stories with different level of difficulty can provide 
variations in the game contents. For example, as shown in 
FIG. 12, in the scene where the player character floats in 
the air, the degree of freedom in action is restricted and 
it is more difficult to avoid attacks from enemy characters 
and on top of it there are more enemy characters , thus 
implementing a story hard to clear the stage with a high level 
of difficulty. On the contrary, as shown in FIG. 13, in the 
scene where the player character is moving on a road, the degree 
of freedom in action is large and it is easier to avoid attacks 



from enemy characters and on top of it there is only one enemy 
character, thus implementing a easy story to be cleared with 
a low level of difficulty. 

The present invention is not limited to the embodiment 
above, but can be modified in various ways without departing 
from the spirit and/or scope of the present invention. For 
example, the above embodiment describes the case where when 
the game story has branches and confluences, the viewpoint 
is changed according to these branches and confluences , but 
it is also possible to change the viewpoint regardless of the 
presence or absence of such branches and confluences . For 
example, changing the viewpoint when there is no branch can 
implement a simple scene change . 

Furthermore , the above embodiment describes the home game 
apparatus, but it is also possible to apply the present 
invention to a game apparatus for business use installed in 
a game center , etc . 

Furthermore, the above embodiment describes the CD-ROM 
188 as the information storage medium storing a game program, 
but a DVD-ROM, ROM cartridge, hard disk or data cartridge using 
a tape mediiim, etc. can also be used instead. In this case, 
a data reading section compatible with each information storage 
medium, can be provided instead of the disk reading section 
186. 



